Hydrogen exchange kinetics of surface peptide amides in bovine pancreatic trypsin inhibitor.
The acid and base catalytic rate constants, kH, obs and kOH, obs and the pH at the minimum rate, pHmin, of 25 rapidly exchanging protons in bovine pancreatic trypsin inhibitor have been determined. Here we report the labeling procedure giving 1H nuclear magnetic resonance spectral resolution of seven additional rapidly exchanging NH protons and the pH dependence of their chemical shifts. Values of kH,obs kOH,obs and pHmin are given for Ala16, Gly28 and Arg53 NH groups, the only backbone amide protons with static accessibility of more than zero in the crystal structure not previously reports, and for Gly56 NH, buried at the C terminus of an alpha-helix. All four protons reported here have pH min greater than or equal to 3. Conclusions of the previous study predict that peptide protons with pHmin higher than those of model compounds have greater static accessibility of the peptide O than of the peptide N atom. The locations in the crystal structure of the four NH groups whose exchange rates are reported here are in qualitative agreement with these predictions. The ionic strength dependence of Ala16 at pH 5.5 shows a sharp increase in the exchange rate with decreasing salt concentration, as expected for base-catalyzed exchange in a positive electrostatic field.